Repair of mucosal damage induced by ethanol in the rat stomach. Effects of concentration, exposure period and prostaglandins.
We investigated the relationship between the severity of acute injury and the rapidity of mucosal repair in stomachs of anesthetized rats, and examined the influence of prostaglandins (PGs) on the process of restoration. Different degrees of mucosal damage were produced using ethanol and by varying the concentration (5-100%) and the exposure period (1-60 min). Exposure of the stomach for 10 min to ethanol induced hemorrhagic lesions and a reduction in the transmucosal potential difference (PD); its severity and its magnitude were increased in a concentration-related manner. After removal of ethanol, the reduced PD recovered quickly in the case of 5-25% ethanol, but it normalized slowly or did not show any recovery in the case of 50 or 100% ethanol, respectively. Histologically, ethanol at 5-25% produced various degrees of damage in the superficial epithelial cells, while the damage was deeper into the mucosa beyond the basal lamina after exposure to ethanol at 50% or greater. Similar phenomena were observed after exposure to 50% ethanol for various periods; the rapidity of PD recovery and mucosal restoration was faster when the exposure period was less than 2 min, and these parameters became slower as it was increased. Moreover, the PD recovery was significantly expedited or delayed, respectively, by 16,16-dimethyl PGE2 (30 micrograms/kg) or indomethacin (5 mg/kg), and the former counteracted the inhibitory effect of indomethacin. These results suggest that the process of mucosal regeneration may largely depend on the severity of damage initially formed, and probably involves factors sensitive to endogenous PGs.